Abstract: The effects of industrial effluents on genetic variability of Thai
I. Introduction
Aquaculture is one of the important income sources for Bangladesh where more than fifteen million peoples are directly or indirectly involved [1] . Pangasius hypophthalmus known as Thai Pangas, is one of the most commonly cultured freshwater fish in Bangladesh. This fish has been introduced in Bangladesh from Thailand in 1990. This species is omnivorous in food habits and takes crustaceans, mollusks, fish, and vegetable wastes. Mature Thai Pangas contains thick layers of fat. Moreover this fish has high market demand in Bangladesh for the cheap price in common people [2] . This fish is also used as sporting fish. They are highly tolerant to the changes in salinity, pH, dissolved oxygen or even pollution. So they are been cultured in that area where the others fishes unable to survive due to pollution or others environmental stress. In Bangladesh they are cultured in industrial polluted area like Hazaribaag or Pagla lagoon in Narayanganj then that fishes are marketed in Dhaka city. There is not enough report on the effects of industrial wastage on the genetic variability of this species. Random Amplification of Polymorphic DNA (RAPD) technique is very fast, simple and sensitive which allows identifying genetic variation without prior knowledge of DNA sequences. RAPD has been widely employed in fisheries studies [3] . RAPD can detect the intra specific genetic diversity easily by arbitrary primer analysis. This fishes from polluted area viz. Narayanganj are consumed by the local people in Dhaka city of Bangladesh. Therefore, from the view of human consumption of this fish is needed to identify the effects of pollutant from different industrial waste on their genetic variability. Therefore, this research has been designed to identify the impacts of different industrial wastage on the genetic variability by RAPD markers.
II. Materials and Methods

Sample Collection
Experimental fish, Pangasius hypophthalmus were collected from pollutant free water bodies of Mymensingh district of Bangladesh as well as from the water bodies of Narayanganj district, Bangladesh where untreated industrial pollutants are usually discharged in the fish cultured areas.
Isolation and Quantification of genomic DNA
About 30 mg caudal fin from the sampled fish were collected and total genomic DNA was extracted by using a modified CTAB method [4] . DNA concentration was quantified by Nano Drop Spectrophotometer (Model: ND2000, Origin: Thermo Scientific, USA). The A260/280 readings for DNA sample was 1.95 and 1.97 collected from Mymensingh and Narayanganj, respectively.
Primer Selection
Seven primers were tested for RAPD amplification (Operon Technologies, USA and Sigma USA) named OPAW-09 (ACT GGG TCG G), OPAK-04 (AGG GTC GGT C), OPS-04 (CAC CCC CTT G), OPA-09 (GGG TAA CGC C), OPA-03 (AGT CAG CCA C), OPA-04(AAT CGG GCT G) and OPAK-07 (CTT GGG GGA C) exhibited good quality banding patterns and sufficient variability. These primers were selected for further analysis.
PCR amplification
Annealing Temperature was calculated by following equation:
The PCR reaction mix for 25 μl containing master mix 12.5 μl, template DNA (Concentration 25-65 ng/ul) 1 μl, de-ionized distilled water 9.5 μl, Primer F ( Concentration 10-20 pMol) 1 μl, Primer R ( C oncentration 10-20 pMol) 1 μl. PCR amplification was done for 32-35 cycles after initial denaturing at 95°C for 3 min, denaturing at 94°C for 30 sec, annealing at as listed as above primer list table for 30 sec, extension at 72°C for 1 min and final extension at 72°C for 5 min.
Gel Electrophoresis, Scoring and Data Analysis
Amplified DNA was run through gel electrophoresis. All the samples showed adequate quantity of DNA produced by PCR amplification. DNA ladders (1 kb) were electrophoresed alongside the RAPD reactions as marker. DNA bands were observed on UV-trans illuminator and photographed by a gel documentation system. The photographs were critically analyzed on the basis of presence (score 1) or absence (score 0) of band, size of bands and overall polymorphism of the bands. The values of pair-wise genetic distances were analyzed by using computer software -POPGENE 32‖ (version 1.31).
III. Results
RAPD Analysis
Seven primers viz. OPAW-09, OPAK-04, OPS-04, OPA-09, OPA-03, OPA-04, and OPAK-07 produced good quality of banding patterns except OPS-04 which produced no bands between these two Thai Pangas. These primers were selected for further RAPD analysis of two Pangas from polluted area of Narayanganj and the pollutant free area of Mymensingh (Table1). A total of 41 bands were produced of which 5 were polymorphic with only 10.20% polymorphisms between two Thai Pangas ( Figure 1, 2 and Table 2 ). Only primer OPAK-04 showed 5 polymorphic bands among of its seven total bands and showed 71.42% polymorphisms where the rest of the primers showed no polymorphism among them. 
Genetic Distances and Genetic Identity
The values of pair-wise genetic distances were analyzed by using computer software -POPGENE32‖ (version 1.31) from total RAPD fragments. The genetic distance was (0.1542) between them ( Figure 3 ). The genetic identity was found as (0.8571) between these two Thai Pangas. 
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Dendogram (Tree diagram)
Cluster analysis on the basis of DNA fingerprinting by RAPD was carried out. Dendrogram based on [5] genetic distance was constructed using Unweighted Pair Group Method of Arithmetic Means (UPGMA) was separated in two major clusters viz. C1 and C2 (Figure 4 ). 
IV. Discussion
Genetic variability of an organism is an important tool for identification of population changes which is needed for population conservation [ 6] . RAPD technique is very easy, fast and sensitive tool for identification of genetic variability of different organism [7] . RAPD can be a powerful eco-toxicological tool [8] . Nowadays RAPD-PCR technique has been used for the identification of molecular characterization of several organisms. When an organism is used to detect DNA changes produced by environmental genotoxic chemicals DNA banding pattern is essential. RAPD can be used for the examination and estimation of genomic variation in genotoxic studies [9] . Different industrial pollutant bears some DNA damaging ingredients which can breakdown the DNA pattern which may have the cytotoxic effects. Sometimes they can changes in oligonucleotide priming sites due to genomic rearrangements [9] . Moreover, some studies have reported that RAPD analysis was more sensitive than classic tests such as the comet and micronucleus assay. RAPD analysis is capable of detecting temporary DNA changes at lower concentrations of pollutants that may not finally manifest themselves as mutations [10] . In this present research, two different populations were selected from two different area of Bangladesh in which one was from industrial polluted area Narayanganj and the other one was from pollutant free area Mymensing to identify the effects of industrial effluents on them. Two specimen of Pangasius hypophthalmus from Mymensingh and Narayaganj in Bangladesh showed very negligible average polymorphism between them viz. 10.20% ( Table 2 ) which indicated that they were very close in genetic level but not the exactly same stock. Among the seven primer combinations only one primer OPAK-04 showed polymorphism between them but the OPS-04 showed no bands between these two specimens of Pangas (Fig 1, 2 & Table 2 ). Some earlier researcher reported different polymorphism worked on Pangasius sp and others cat fishes as followed, the average polymorphism among Pagasianodon gigas, P. hypophthalmus and their hybrids was reported as 65.38-100% with 20 different primer combinations, using amplified fragment length polymorphism markers [11] , besides this among the different cat fish, the polymorphism was reported as in C. gariepinus populations of 82.35% polymorphism [12] , 64.98% polymorphism in Mystus vittatus [13] , 20.55% polymorphism in Yellow Catfish Horabagrus nigricollaris [14] , 26.5 to 30.5% polymorphism in Clarius batracus [15] , 56.4 to 59.6% polymorphism between two populations of Clarius batracus [16] and 78.15% polymorphism in Mystus vittatus [17] . Here no polymorphism is likely to represent the polymorphism of present study viz. 10.20%. The changes in DNA banding pattern by RAPD can be the results of genetic material changed. The efficiency of DNA repair and replication and DNA damage are directly related to genomic template [18] . The genomic template stability may be related to different kinds of DNA damage, such as DNA adducts, mutations, rearrangements which can be the results of different pollutants [9] . As in the present study no
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V. Conclusion
The findings of this research have been showed that these two specimens have no major differences between them by PCR-based RAPD molecular technique. May be there was no prominent effects of industrial effluent on DNA level of these two varieties. From genetic distance (0.1542) and genetic identity (0.8571) it's clear that they were closely related but not the same stock. As the only one primer OPAK-04 showed somewhat polymorphism so may be there could be minor effect on genetic level by industrial effluent.
